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Abstract: We find an N = 1 gauge theory that flows to the rank-one N = 2 supercon-
formal field theory with E7 flavor symmetry. We first obtain a Lagrangian description for
the R0,N theory, which appears in the S-dual description of the SU(N) gauge theory with
2N fundamental hypermultiplets. This is a straightforward generalization of the proposed
Lagrangian description for the E6 theory. The E7 theory is then obtained via partial Higgsing
of the R0,4 theory. From this Lagrangian description, we compute the full superconformal
index. We also consider twisted dimensional reduction on S2 to obtain N = (0, 4) theory for
the E7 one instanton string and compute its elliptic genus.
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1 Introduction
In recent years, it has become evident that there exists a vast landscape of non-conventional
strongly-coupled theories that are not readily describable in terms of conventional Lagrangian
path-integral approach. These so-called “non-Lagrangian” theories do not admit a weakly
coupled description that can be studied using perturbation theory. These theories are mostly
obtained via string/M-theory construction or realized as a special limit of certain known
Lagrangian field theories. Nevertheless, plenty of quantitative properties have been obtained
via various methods mostly thanks to string/M-theory origin of the theory.
More recently, it was discovered that certain non-Lagrangian 4d N = 2 SCFTs can be
actually obtained as infrared theories of N = 1 gauge theories, where supersymmetry gets
enhanced at the fixed points. This microscopic realization provides a useful direct way of
investigating quantitative nature of such theories. Two distinct classes of examples have been
found. One is the case of E6 SCFT, that is obtained in a way that utilizes S-duality in
a crucial way [1]. This gave a physical interpretation of the Spiridonov-Warnaar inversion
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formula of the elliptic beta integral [2]. The other is the Argyres-Douglas (AD) SCFTs, which
are realized as fixed points of adjoint SQCDs or quiver gauge theories with a number of gauge
singlets, deformed by dangerously irrelevant operators [3–9]1.
In this paper, we generalize the result of [1] to the SU(N) case to obtain a Lagrangian
description for the R0,N theory [12], which reduces to the Minahan-Nemechansky’s E6 theory
[13] for N = 3. Then by considering a partial Higgsing for the R0,4 theory, we obtain the
E7 theory [14]. These “Lagrangians” enable us to compute the supersymmetric partition
functions of the R0,N and the E7 theories. We compute the superconformal index of the E7
theory, which can be considered as a straightforward generalization of [15] for the E6 theory.
We also consider a twisted dimensional reduction of the R0,N theory and the E7 theory
to 2d N = (0, 4) SCFT [16, 17]. Especially the E7 theory describes the one instanton string
of E7 group, from which we compute its elliptic genus and compare with other results in
existing literature.
This paper is organized as follows: We describe the matter content and interactions for
the R0,N and E7 theory in section 2. Following this, we compute the full superconformal
indices for these theories in section 3 and compare with the known results in special limits.
In section 4, we consider twisted dimensional reduction to 2d and compute the elliptic genus
of the E7 theory and compare with the known result. We then conclude with some remarks.
Some detailed results of the computations are given in appendices.
2 Lagrangian for the R0,N and E7 theory
2.1 R0,N theory
The R0,N theory is a 4d N = 2 SCFT with flavor symmetry SU(2N) × SU(2) and central
charges
a =
7N2 − 22
24
, c =
2N2 − 5
6
. (2.1)
The chiral ring is generated by the following generators:
• Moment map operators, µSU(2N) and µSU(2), transforming in the adjoint representations
of SU(2N) and SU(2) respectively. The (I3, r) charge for both of them is given by (1, 0).
Thus they both have a scaling dimension given by ∆(µSU(2N)) = ∆(µSU(2)) = 2.
• Q(N), transforming in the (∧N , 2¯) representation of SU(2N) × SU(2), with (I3, r) =
(N−12 , 0) and ∆(Q(N)) = N − 1. These three parametrize the Higgs branch of the R0,N
theory.
• The Coulomb branch operators, ud, where d = 3, 4, . . . , N , with (I3, r) = (0, 2d) and
∆ = d.
1Also see [10], where it has been shown, following the integral identities in [11], that upon dimensional
reduction, the S3 partition function of the these Lagrangians matches exactly with that of the 3d mirror of
the corresponding AD theory.
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Here ∧k is the k-index anti-symmmetric tensor representation and I3 and r are the charges
of the Cartan of SU(2)R and U(1)r of N = 2 R-symmetry respectively.
The Coulomb branch is freely generated. On the other hand, the Higgs branch operators
satisfy various chiral ring relation. For operators with low scaling dimensions, these relations
are as follows:
(µ2SU(2N))
f
f ′ = Trµ
2
SU(2)δ
f
f ′ , (2.2)
(µSU(2N))
f1
f ′Q
f ′,f2,...,fN
(N) α =
1
N
(µSU(2))
β
αQ
f1,f2,...,fN
(N) β, (2.3)
(µSU(2N))
f ′
f1
ǫf ′,f2,...,f2NQ
fN+1,fN+2,...,f2N
(N) α =
1
N
(µSU(2))
β
αǫf1,...,f2NQ
fN+1,...,f2N
(N) β , (2.4)
Xud = 0, (2.5)
where X is arbitrary Higgs branch operator. The chiral ring relations were studied also in
[18, 19].
S-duality The R0,N theory was originally found as the strong coupling limit of the N = 2
SU(N) SQCD with 2N fundamental hypermultiplets [12], by generalizing the arguments in
[20, 21]. More precisely, the N = 2 SU(N) gauge theory with 2N fundamental hypermulti-
plets is dual to the theory obtained by gauging the SU(2) ⊂ SU(2)×SU(2N) flavor symmetry
of R0,N and coupling it to a single SU(2) fundamental hypermultiplet [12]. When N = 3, it
reduces to the Argyres-Seiberg duality [20] between SU(3) Nf = 6 theory and the E6 SCFT.
In Appendix A.1, we will show that the chiral ring generators and the relations are consistent
with the duality.
From the class S perspective [21, 22], the R0,N theory is realized as a low energy effective
theory obtained by compactifying the 6dN = (2, 0) theory of type AN−1 on a three-punctured
Riemann sphere with two maximal punctures and the third puncture being specified by the
L-shaped partition [N − 2, 12]. The flavor symmetry carried by the punctures are SU(N)2 ×
U(1) × SU(2), which is indeed a maximal subgroup of the full flavor symmetry SU(2N) ×
SU(2).
Lagrangian for R0,N We now describe the N = 1 Lagrangian which flows to the R0,N
theory in the infrared. To do so, we apply the deformation described in [1] verbatim to
the N = 2 SU(N) gauge theory with 2N fundamental hypermultiplets. This deformation
procedure utilizes the S-duality described above. Indeed in order to get the R0,N theory on the
dual side of SQCD, what we have to do is to ungauge the SU(2)g gauge part and decouple the
additional hypermultiplet denoted here by (q, q˜). This is easily done in the following manner:
we first turn off the coupling for the superpotential term qφDq˜, where φD is the N = 1 chiral
multiplet residing in the N = 2 vector multiplet for SU(2)g. Upon doing this, the U(1)s
flavor symmetry acting on the hypermultiplets is enhanced to SU(2)s. We further gauge this
SU(2)s by an N = 1 vector multiplet and add two chiral doublets of SU(2)s. This step will
bestow us with an additional SU(2)w flavor symmetry acting on the newly added doublets of
SU(2)s. We will denote these new SU(2)s doublets as (p, p˜) with p and p˜ having SU(2)s-spin
– 3 –
Field SU(N) U(1)s ⊂ SU(2)s SU(2N) U(1)r U(1)t SU(2)w
Wα adj 0 1 1 0 1
Φ adj 0 1 2 −1 1
Q N 1N 2N 0
1
2 1
Q˜ N¯ − 1N 2N 0 12 1
W ′α 1 {2, 0,−2} 1 1 0 1
p 1 1 1 0 −12 2
p˜ 1 −1 1 0 −12 2
T 1 0 1 2 1 1
T ′ 1 0 1 2 −1 1
µ 1 0 1 0 1 3
Table 1: Supermultiplets appearing in the Lagrangian for R0,N .
+12 and −12 respectively. From the point of view of the SU(2)s gauge group, we now have
an N = 1 SQCD with Nf = Nc = 2. This implies that at low energies, the SU(2)s gauge
group will confine with a quantum deformed moduli space constraint PfM = Λ4 [23]. Here
M are the mesons/baryons constructed from q, q˜, p and p˜ and Λ is the dynamical scale of the
SU(2)s gauge symmetry. One can now choose the vacuum where SU(2)g×SU(2)w symmetry
is broken down to its diagonal SU(2) group by adding gauge singlet fields T and T ′ coupled
through the superpotential terms Tb + T ′b˜, where b = pp˜ and b˜ = qq˜ with SU(2)s indices
contracted appropriately. Finally, the remaining φD can be integrated out by coupling it to
a new chiral field µ, via a superpotential mass term µφD. By these operations, one recovers
the R0,N theory.
By the deformation, the U(2)R symmetry is broken to its Cartans U(1)r × U(1)t, where
U(1)t is defined by t = I3 − r2 . The U(1)t charge of q and φD are 12 and 1 respectively. That
of p is determined by requiring that the SU(2)g × SU(2)w × U(1)t enhances to SU(4) when
we turn off the gauge coupling of SU(2)g. Thus the U(1)t charge is −12 .
Let us consider this deformation on the SQCD side. We will denote the SU(N) vector
multiplet and hypermultiplets in the N = 1 notation as (Wα, Φ) and (Q, Q˜) respectively.
Taking the superpotential coupling to zero in the dual side maps to the large coupling limit of
QΦQ˜ term in the SQCD side. In this limit, the enhanced SU(2)s symmetry appears, which we
gauge by an N = 1 vector multipletW ′α and introduce two copies of the SU(2)s doublet (p, p˜).
We further add the singlet fields T , T ′ and µ and three flipping terms TB+T ′B′+µφ, whereB
and B′ are made out of Q, Q˜ and p, p˜ respectively. Here φ is some operator that transforms
in the adjoint of the emergent SU(2)s. The various fields appearing in the Lagrangian,
along with their charges are given in Table 1. Here we simplified the presentations of [1] by
making the SU(2N) global symmetry manifest. The U(1)r will mix with U(1)t to give the
R-symmetry at the fixed point in the infrared, the exact linear combination being determined
by a-maximization [24].
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Note that the U(1)s charges of Q and Q˜ are determined by computing the anomalies on
the both sides of the original duality as follows: since on the dual side, the multiplets q and q˜
become a doublet of the SU(2)s, their U(1)s charges should be normalized as ±1. Therefore
the anomaly TrRN=1U(1)
2
s = (2/3 − 1) · 2 · 2 = −4/3. On the SQCD side, letting the U(1)s
charges of Q and Q˜ be ±sQ, the corresponding anomaly is computed to be TrRN=1U(1)2s =
(2/3 − 1) · s2Q · 2N ·N = −
4N2s2Q
3 . This fixes the sQ =
1
N .
a-maximization Let us parametrize the R-charge as R = r+St, where the numerical value
of S is to be determined by a-maximization. The trial central charges are then given by
atrial = − 3
64
(S − 2) (N2 (3S2 + 6S − 4) − 21S2 + 12S − 8) , (2.6)
ctrial = − 1
64
(S − 2) (N2 (9S2 + 18S − 8)− 63S2 + 36S − 16) . (2.7)
It is straightforward to check that atrial gets maximized at S = 4/3. For this value of S we
find that the central charges are identical to those of the R0,N theory (2.1).
2.2 E7 theory from Higgsing of R0,4
The R0,4 theory has an SU(8)× SU(2) flavor symmetry. Upon giving a nilpotent vev to the
moment map operator µSU(2) of the SU(2) part of the flavor group, the theory flows to E7
SCFT in the infrared. From the class S perspective, this is tantamount to changing the shape
of Young diagrams for a three-punctured sphere of type ([14], [14], [2, 12]) to ([14], [14], [22]).
The resulting theory has a manifest flavor symmetry given by SU(4)×SU(4)×SU(2) which
enhances to E7.
We can also consider an analogous nilpotent Higgsing of R0,N theory. Let us call the
resulting theory R˜0,N . In the class S language, it arises from the three-punctured sphere with
two maximal punctures and one puncture of type [N − 2, 2]. It becomes the E7 theory for
N = 4.
From the perspective of the “Lagrangian” in the previous subsection, we give a nilpotent
vev to the moment map operator µ for the SU(2)w flavor symmetry. This can be done by
following the same procedure as in [25, 26]. Before Higgsing, we have the superpotential term
W ⊃ µφ. Now, we give a nilpotent vev σ+ = σ1 + iσ2 to µ, where σi are the Pauli matrices.
This will shift the U(1)t charge by t→ t− 2w3 where w3 denotes the weight of the SU(2)w.
Two out of three components of µ (with w3 = 0, 1) will be decoupled after Higgsing and we
will be only left with the one with w3 = −1, which we denote as µ′.2 This yields the matter
content for the R˜0,N theory as in table 2. This matter content is consistent with the formula
for the index we discuss in section 3.
The trial central charges are given as
atrial = − 3
64
(S − 2) (N2 (3S2 + 6S − 4)− 42S2 + 6S − 4) , (2.8)
2See section 3.3 of [27] for a detailed explanation of the nilpotent Higgsing that is identical to the current
case.
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Field SU(N) U(1)s ⊂ SU(2) SU(2N) U(1)r U(1)t
Wα adj 0 1 1 0
Φ adj 0 1 2 −1
Q N 1N 2N 0
1
2
Q˜ N¯ − 1N 2N 0 12
W ′α 1 {2, 0,−2} 1 1 0
p, p˜ 1 {1,−1} 1 0 0
p′, p˜′ 1 {1,−1} 1 0 −1
T 1 0 1 2 1
T ′ 1 0 1 2 −1
µ′ 1 0 1 0 2
Table 2: Supermultiplets appearing in the Lagrangian for R˜0,N . It becomes the E7 theory
for N = 4.
ctrial = − 1
64
(S − 2) (N2 (9S2 + 18S − 8) − 2 (63S2 − 9S + 4)) . (2.9)
Upon maximizing the trial a-function, we again obtain S = 43 . This gives us the central
charges to be
a =
7N2 − 53
24
, c =
2N2 − 13
6
. (2.10)
When N = 4 we obtain (a, c) = (5924 ,
19
6 ). They agree with the corresponding values for the
E7 SCFT [28, 29].
3 The full superconformal index
3.1 Index of the R0,N theory
The full superconformal index of the R0,N theory can be computed using the Lagrangian
described in section 2.1. This is equivalent to starting with the index of 4d N = 2 SU(N)
gauge theory with 2N fundamental hypermultiplets and using the Spiridonov-Warnaar inver-
sion formula [2] to extract the index of R0,N , exactly in the same way as the index for the E6
theory was computed in [15]. We will go through the details of this computation explicitly in
this section.
The N = 2 superconformal index is defined as
I = Tr(−1)F pj1+j2+ r2 qj2−j1+ r2 tI3− r2 = Tr(−1)F t2(E+j2)y2j1v( r2−I3) , (3.1)
where I3 and r are the charges of the Cartan of the SU(2)R and U(1)r of 4d N = 2 su-
perconformal algebra respectively, while j1, j2 are the two Cartans of the 4d Lorentz group
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SO(3, 1) ∼ SU(2)1 × SU(2)2. The fugacities (p, q, t) of the first definition can be related to
the second one (t, y, v) via p = t3y, q = t3/y, t = t4/v.
The superconformal index of the 4d N = 2 SU(N) gauge theory with 2N fundamental
hypermultiplets can then be written as
ISU(N)(s,a) =
(
κΓ
(pq
t
))N−1
N !
∮
[dx]
N∏
i=1
2N∏
f=1
Γ
(
t
1
2
(
s
1
N xiaf
)±1)∏
i 6=j
Γ
(
pq
t
xi
xj
)
∏
i 6=j
Γ
(
xi
xj
) , (3.2)
where s and a are the fugacities of U(1)s and SU(2N) respectively, and [dx] =
∏N−1
i=1
dxi
2piixi
,
κ = (p; p)(q; q). The repeated exponent denotes we multiply terms of each sign Γ(z±1) ≡
Γ(z1)Γ(z−1). The elliptic gamma function is defined as
Γ(z) ≡ Γ(z; p, q) =
∏
m,n≥0
1− z−1pm+1qn+1
1− zpmqn . (3.3)
Each factors of Γ((pq)r/2tT . . .) denotes a chiral multiplet of U(1)r charge r and U(1)t charge
T . The terms in the denominator and κ comes from the vector multiplet and 1/N ! comes
from the Weyl group of the gauge group SU(N).
As mentioned earlier, this theory admits an S-dual frame consisting of a single SU(2)
fundamental hypermultiplet coupled to the R0,N theory via an N = 2 gauging of its SU(2) ⊂
SU(2)×SU(2N) flavor symmetry. If we now let IR0,N (w,a) represent the index of R0,N with
w being the fugacity of SU(2), then ISU(N) can be written as
ISU(N)(s,a) =
κΓ
(pq
t
)
2
∮
dw
2πiw
Γ
(
t
1
2 s±1w±1
)
Γ
(pq
t w
±2
)
Γ (w±2)
IR0,N (w,a) . (3.4)
As in the case of [15], we can use the Spiridonov-Warnaar inversion formula to obtain the
index of the R0,N theory. This gives
IR0,N (w,a) =
κ
2Γ
( pq
t w
±2
) ∮
Cs
ds
2πis
Γ
(
t−
1
2 s±1w±1
)
Γ (t−1) Γ (s±2)
ISU(N)(s,a) , (3.5)
where the contour Cs includes the poles at s = w
±1t−1/2 but not the ones at s = w±1t1/2.
We find that this is indeed the index computed from the matter content in the table 1. To
see this, note that
1
Γ
(pq
t w
±2
)
Γ(t−1)
= Γ
(
tw±2
)
Γ(pqt) = Γ
(
tw±2,0
)
Γ
(pq
t
)
Γ(pqt) , (3.6)
where we used the fact that Γ(pqz )Γ(z) = 1. These 3 terms come from the singlet fields
µ, T, T ′.
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Evaluating the above integral for N = 4 explicitly up to O(t8) (after substituting p =
t3y, q = t3/y, t = t4/v), we obtain
IR0,4 = 1 +
t4
v
(
χ
SU(8)
adj + χ
SU(2)
adj
)
+ t6
(
−χSU(8)adj − 1− χSU(2)adj + v3 +
χ
SU(8)
70 χ
SU(2)
2
v3/2
)
+ t7
−v2χSU(2)2 (y) + χSU(8)adj + 1 + χSU(2)adjv χSU(2)2 (y)

+ t8
2v + v4 − χSU(8)70 χSU(2)2√
v
+
χ
SU(8)
1232 + χ
SU(8)
720 + 1 + χ
SU(8)
adj χ
SU(2)
adj + χ
SU(2)
5
v2

+O(t9) ,
(3.7)
where the symbol χ
SU(2)
n (with no argument) denotes the character for the n-dimensional
representation of the flavor SU(2) and the symbol χ
SU(2)
n (y) with argument y denotes the
character for the n-dimensional representation SU(2)1 part of the Lorentz group. A similar
notation has been used to denote the characters for various representations of the SU(8) flavor
symmetry of R0,4. We present the index for the R0,4 theory up to order O(t18) in appendix
B. These are consistent with the chiral ring stated in the beginning of section 2.1.
3.2 Index of the E7 theory
To obtain the index of the E7 theory from that of R0,4, first recall that for TN theories the
superconformal index is expected to be of the form [30–33]
ITN (a, b, c) =
∑
λ
Cλψλ(a)ψλ(b)ψλ(c), (3.8)
where a, b and c are the fugacities of the respective SU(N) group associated to the three
punctures of the TN theory and ψλ(a) are symmetric functions of the N variables a =
(a1, · · · , aN ) with λ being the label for irreducible representations of SU(N). It is useful to
rewrite ψλ(a) as
ψλ(a) = K(a)Ψλ(a). (3.9)
If we now Higgs the puncture according to a partition Λ, then the index of the theory with the
reduced puncture can be obtained from that of ITN by Ψ(a)→ Ψ(utΛ) and K(a)→ KΛ(u),
where we follow the notation of [25]. KΛ(u) in the Macdonald limit was obtained in [32, 34]
and the general form was conjectured in [25] to be
K(a)→ KΛ(u) = PE
∑
j
t1+j − pqtj
(1− p)(1− q)χRj (u)
 . (3.10)
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Here, Rj’s are irreducible representations of the flavor symmetry that arise upon decomposing
the adjoint representation of the SU(N) according to the SU(2) embedding specified by the
partition Λ:
adj→
⊕
j
Rj ⊗ Vj, (3.11)
where Vj are the SU(2) spin-j irreducible representations. This expression is identical to the
contribution of the conserved current multiplet.
By using this and the fact that both the R0,4 theory and the E7 theory can be obtained
from T4, we expect
IR0,4 = KΛ(b, w)
∑
λ
CλΨλ((b, w)t
Λ)ψλ(b)ψλ(c) , Λ = [2, 1, 1] , (3.12)
and
IE7 = KΛ′(b)
∑
λ
CλΨλ(bt
Λ′)ψλ(b)ψλ(c) , Λ
′ = [2, 2] , (3.13)
where b and w are U(1)b and SU(2)w fugacities coming from the puncture specified by
Λ. The former U(1)b did not appear in the previous expressions because this together
with two SU(N)’s becomes the SU(2N) group. A little thought reveals that Ψλ(bt
Λ′) =
Ψλ((b, w)t
Λ)|
w→t
1
2
. From this we see that the indices of E7 and R0,4 are related by
IE7 = lim
w→t
1
2
(
KΛ′(b)
KΛ(b, w)
IR0,4(b, w)
)
. (3.14)
This procedure can be thought of as picking up the residue at w = t
1
2 in superconformal
index of R0,N (as described in [33]) and removing the Goldstone modes after Higgsing. Here,
upon Higgsing, the SU(2) part of the conserved current is being removed. To this end, we
simply get
IE7 = lim
w→t1/2
(
K∅
KSU(2)(w)
IR0,4(w)
)
, (3.15)
with
KSU(2)(w) = PE
[
t− pq
(1− p)(1− q)(w
2 + 1 + w−2)
]
, K∅ = PE
[
t2 − pqt
(1− p)(1− q)
]
. (3.16)
Upon explicitly computing this expression, we find that
IE7 =
κ
2
Γ(t2)Γ(pqt)Γ
(pq
t
)∮
Cs
ds
2πis
Γ(s±1)Γ(t−1s±1)
Γ(s±2)
ISU(4)(s)
=
κ
2
Γ( t
8
v2
)Γ(t2v)
Γ( v
t4
)
∮
Cs
ds
2πis
Γ(s±1)Γ( v
t4
s±1)
Γ(s±2)
ISU(4)(s) ,
(3.17)
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which can be expanded in t to give
IE7 = 1 + χE7133
t4
v
− (χE7133 + 1)t6 + (χE7133 + 1)χSU(2)2 (y)
t7
v
+ t8
(
χE77371
v2
+ v + v4
)
+ t9
(
−(χE7133 + 2)χSU(2)2 (y)− v3χSU(2)2 (y)
)
+ t10
(
−χ
E7
8645 + χ
E7
7371 + χ
E7
133
v
+ v2 +
(χE7133 + 1)χ
SU(2)
3 (y) + 1
v
)
+ t11
(
χE78645 + χ
E7
7371 + χ
E7
133
v2
+ v + v4
)
χ
SU(2)
2 (y)
+ t12
(
χE77371 + χ
E7
1539 +
χE7238602
v3
− v3 − (χE7133 + 2 + v3)χSU(2)3 (y)
)
+ . . . ,
(3.18)
where, χE7d denotes the characters of d-dimensional irreducible representation of E7 and
χ
SU(2)
n (y) denotes the n-dimensional irreducible representation of SU(2)1 ⊂ SO(3, 1)Lorentz
that commutes with the supercharges used to define the index in (3.1). The appearance of
χE7133 as the coefficient of t =
t4
v shows that there is a conserved current of the E7 flavor
symmetry. The coefficient of t6 captures the contribution from the conserved flavor currents
as well as the stress-energy tensor.
The coefficients of t2 = t
8
v2
and t3 = t
12
v3
are given by the characters of the E7 represen-
tations with Dynkin labels [2, 0, 0, 0, 0, 0, 0] and [3, 0, 0, 0, 0, 0, 0] respectively. It follows that
our computation reproduces the first three non-trivial terms in the Hall-Littlewood limit of
the index (p→ 0, q → 0) for the E7 theory. The Hall-Littlewood index can be identified with
the Hilbert series of the Higgs branch. Since our theory realizes the 1-instanton moduli space
of E7, the Hall-Littlewood index should be given as [35–37]
IHL =
∑
n≥0
χE7[n,0,0,0,0,0,0]t
n , (3.19)
which is consistent with our result. The various terms appearing in the E7 superconformal
index up to O(t20) can be found in appendix C.
One can also take the Schur limit (p→ 0, t→ q) of (3.18) to get
ISchurE7 = 1 + χE7133q + (χE77371 + χE7133 + 1)q2
+ (χE7238602 + χ
E7
8645 + χ
E7
7371 + χ
E7
133)q
3 +O(q4) (3.20)
This result agrees with the computation done using the TQFT description [31, 32, 38].
4 Elliptic genus of the E7 instanton string
N = (0, 4) duality It was shown in [16], that there exists a class of 2d N = (0, 4) theories
that admit duality transformations akin to the dualities of 4d N = 2 class-S theories. More
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precisely, the aforementioned 2d N = (0, 4) theories arise from dimensionally reducing the 4d
class-S theories on a CP1 with a partial topological twist. For the Lagrangian theories, the
reduction simply maps 4d hypermultiplets to 2d (0, 4) hypermultiplets, and 4d vector multi-
plets to 2d (0, 4) vectors. It therefore follows that the 2d N = (0, 4) Lagrangian consisting of
an SU(N) gauge theory coupled to 2N fundamental (0, 4) hypers admits an S-duality frame
where it is described by the dimensionally reduced version of R0,N coupled to a doublet of
hypermultiplets via an SU(2) gauge group.
When a 2d N = (0, 2) superconformal theory admits a gauge theory description, one can
compute the elliptic genus using localization [39, 40]. It was shown in [16] that the elliptic
integrals that appear in the elliptic genus computation admit an inversion formula which is
similar in spirit to the Spiridonov-Warnaar inversion formula for the elliptic beta integrals.
This can then be used to extract the elliptic genus of R0,N starting from that of the SU(N)
gauge theory with 2N fundamental hypers.
Let us briefly summarize this procedure. The statement of the elliptic inversion formula
is: Let f(z) is a meromorphic function such that f(z) = f(1/z) and f(qz) = q2z4f(z). Then
the following identity holds
(q; q)4
4
∫
JK
dξ
2πiξ
∫
JK
dζ
2πiζ
θ(ξ±2) θ(ζ±2)
θ(v−2)
θ(v−1 z±1ξ±1)
θ(v2)
θ(v ξ±1ζ±1)
f(ζ) = f(z) . (4.1)
Here θ(x) is defined as
θ(x) := (x; q)(q/x; q) , (x; q) :=
∞∏
i=0
(1− xqi) . (4.2)
S-duality implies that elliptic genus of the SU(N) gauge theory is related to the elliptic genus
of R0,N by the following 2d version of (3.4):
IT 2×S2SU(N) (s,a) =
(q; q)2
2
∫
JK
dw
2πiw
θ(v2)θ
(
v2w±2
)
θ(w±2)
θ(vw±1s±1)
IT 2×S2R0,N (w,a) . (4.3)
If we now choose f(z) to be given by
f(z) =
θ(v2z±2)
θ(v−2)
IT 2×S2R0,N (z,a) , (4.4)
and subsitute in (4.3), we obtain the following integral expression of the elliptic genus of R0,N :
IT 2×S2R0,N (ζ,a) =
(q; q)2
2 θ(v2ζ±2)
∫
JK
ds
2πi s
θ(s±2)θ(v−2)
θ(v−1s±1ζ±1)
IT 2×S2SU(N) (s,a) . (4.5)
Here a are the fugacities for the SU(2N) flavor symmetry carried by the SU(N) gauge
theory as well as the R0,N theory. When N = 3, this gives the elliptic genus of Minahan-
Nemeschansky’s E6 theory [16].
We can now use the above identity to obtain the elliptic genus of R0,4 theory and then
appropriately “Higgs” it to obtain the elliptic genus of Minahan-Nemeschansky’s E7 theory.
– 11 –
Elliptic genus of the E7 instanton string Repeating the same procedure as in the case
of 4d, it is straight-forward to write down the 2d N = (0, 2) theory from the dimensional
reduction of the 4d matter content given in table 2. Basically the dimensional reduction maps
4d chiral multiplets to 2d (0, 2) chiral multiplets, but when a 4d chiral multiplet has U(1)r
charge 2, it becomes a 2d (0, 2) Fermi multiplet.
The elliptic genus can be obtained via following integral:
IT 2×S2E7 =
(q; q)2θ(v2)θ(v−2)
2θ(v4)
∫
JK
ds
2πis
θ(s±2)
θ(s±1)θ(v−2s±1)
IT 2×S2SU(4) (s). (4.6)
The θ functions in the denominators come from chiral multiplets and the numerators come
from Fermi multiplets. One see that this expression can be obtained via simply taking
Γ(tT z) → 1/θ(v2T z) from the integral expression for the 4d index (3.18). The integration
contour is chosen by the Jefferey-Kirwan formula [39]. Evaluating the integral, we obtain a
large expression in terms of ratio of theta functions. Upon expanding in terms of q and v, we
obtain
IT 2×S2E7 = 1 + χ
E7
133v
2 + χE77371v
4 + χE7238602v
6 + . . .
+ q
(
1 + χE7133 +
(
1 + 2χE7133 + χ
E7
7331 + χ
E7
8645
)
v2
+
(
χE7133 + 2χ
E7
7371 + χ
E7
8645 + χ
E7
238602 + χ
E7
573440
)
v4 + . . .
)
+ q2
(
3 + 2χE7133 + χ
E7
1539 + χ
E7
7371 + . . .
)
+O(q3) .
(4.7)
The q0 term reproduces the Hilbert series of the (centered) 1-instanton moduli space of E7
[35–37], as it should. The stringy contributions agree with the result of [41].
5 Conclusion and Discussion
In this paper, we have obtained an N = 1 Lagrangian theory that flows to the Minahan-
Nemeschansky N = 2 SCFT with E7 global symmetry following a method that is very similar
the one proposed for the E6 theory [1]. Along with the “Lagrangian” for the E6 theory, our
version shares an identical issue of not having manifest SU(2)s gauge symmetry that we
gauge. This symmetry is visible in the S-dual frame, but not in the “electric” frame. Even
though our description has this short coming, it was enough for us to utilize it to compute
various supersymmetric partition functions, some of which have not been obtained previously.
The method presented in the current paper (which is originated from [1]) can be used
whenever some dual description of an SCFT has SU(2) gauge group coupled with 2 funda-
mental chiral multiplets (=1 full hyper). Or from the class S perspective, any theory that
has the puncture of type [N − 2, 12] or [N − 2, 2]. Unfortunately, we are not aware of any
such dual frames involving the E8 SCFT. From the class S viewpoint, this theory is realized
via 3-punctured sphere of A5 theory with puncture types [1
6], [23], [32]. One can easily obtain
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2 out of 3 punctures from the S-dual description of the SU(6) SQCD upon Higgsing one of
the [16] punctures, but not all 3 of them. It would be very interesting to find a way to obtain
the puncture of type [N − 3, 13] or [N − 4, 22], which would be enough for us to get the E8
theory.
One of the applications of our “Lagrangian” description is on the instanton strings that
appear in the “atomic classification” of 6d N = (1, 0) theories [42, 43]. Recently, ADHM-like
construction for G2 theories with fundamental matter multiplets have been found [44] (see
also [45] for the case of SU(3)). Our construction significantly differs from their gauge theory
attempts for the E7, and it would be interesting to see if our construction can be related to
(a modification of) theirs so that it can be generalized to arbitrary number of instantons.
Even though such a construction exists in class S [46, 47], we are not aware of a gauge theory
realization which would enable us to compute the elliptic genus of the instanton strings of E7
or E8.
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A More on R0,N theory
We consider the chiral ring of the R0,N theory from the two different perspectives. In section
A.1, we see the chiral ring described in section 2.1 is consistent with the duality of the SQCD.
In section A.2, some chiral ring relations are shown to be obtained from those of the TN
theory by nilpotent Higgsing.
A.1 On the duality of SQCD
We discuss the duality of N = 2 SU(N) SQCD with 2N flavors. As found in [12, 21],
this theory is dual to R0,N where the SU(2) flavor group is gauged with a fundamental
hypermultiplet, q and q˜. The global symmetry is SU(2N) × U(1)s in addition to U(2)R
symmetry.
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SU(2N) U(1)s U(1)I3 U(1)r
Mˆ adj 0 1 0
M0 1 0 1 0
B ∧N 1 N2 0
B¯ ∧¯N −1 N2 0
TrΦi 1 0 0 2i
Table 3: Charges of the gauge invariant operators of N = 2 SQCD with 2N flavors.
Electric side Let us first see the chiral ring of the electric side. We denote the 2N hyper-
multiplets as Qf and Q˜f . The ring is simply generated by mesons M
f
f ′ , baryons B
f1,f2,...,fN ,
anti-baryons B¯f1,f2,...,fN , and Coulomb branch operators TrΦ
i, where Mff ′ = Q
f Q˜f ′ and
Bf1,f2,...,fN = Qf1Qf2 · · ·QfN where the gauge indices are contracted. We divide the meson
into the traceless part and the singlet:
Mˆff ′ =M
f
f ′ −
1
2N
(TrM)δff ′ , M0 = TrM (A.1)
See table 3 for the flavor charges of them. We normalize the baryonic U(1)s charges of baryons
to be ±1. The chiral ring relations are
M
[f1
f ′
1
Mf2
f ′
2
· · ·MfN ]
f ′N
=
1
2N
Bf1,f2,...fN B¯f ′
1
,...,f ′N
, (A.2)
Mˆff ′Mˆ
f ′
f ′′ =
1
4N2
M20 δ
f
f ′′ , (A.3)
Mˆff ′B
f ′,f2,...,fN =
1
2N
M0B
f,f2,...,fN , (A.4)
Mˆff ′B¯f,f2,...,fN =
1
2N
M0B¯f ′,f2,...,fN , (A.5)
XTrΦi = 0, (A.6)
where X is arbitrary Higgs branch operator.
Magnetic side On the magnetic side, the SU(2) gauge theory has a superpotential
W = TrφDµSU(2) +TrφDqq˜, (A.7)
where the gauge SU(2) indices are contracted properly. The F-term relations are
0 = (µSU(2))
α
β + q
αq˜β − 1
2
qγ q˜γδ
α
β , 0 = φDq, 0 = q˜φD. (A.8)
From these, any gauge invariant operator involving µSU(2) can be written in terms of q and
q˜. In particular, Trµ2SU(2) = (Trqq˜)
2. Thus we list the operators constructed from µSU(2N),
Q(N), φD, q, and q˜ in table 4. Note that as discussed in section 2.1, the U(1)s charges of q
and q˜ are normalized to be ±1.
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SU(2N) U(1)s U(1)I3 U(1)r
µSU(2N) adj 0 1 0
qq˜ 1 0 1 0
Q(N)q ∧N 1 N2 0
ǫ ·Q(N)q˜ ∧¯N −1 N2 0
Trφ2D 1 0 0 4
ud 1 0 0 2d
Table 4: Charges of the gauge invariant operators of the dual theory of SQCD.
It is easy to see the agreement with the chiral ring of the electric side:
Mˆ . = µSU(2N), M0 = q
αq˜α,
Bf1,...,fN = Qf1,...,fN(N) αq
α, B¯f1,...,fN = ǫf1,...,f2NQ
fN+1,...,f2N
(N) αq˜βǫ
αβ ,
TrΦ2 = Trφ2D, TrΦ
k = uk. (k ≥ 3) (A.9)
Moreover one can identify the chiral ring relation. The (2.2) plus the F-term condition
leads to
µ2SU(2N) = (Trqq˜)
212N×2N . (A.10)
This agrees with (A.3). Then the relation (2.3) multiplied by qα with the F-term condition
gives
(µSU(2N))
f1
f ′Q
f ′,f2,...,fN
(N) αq
α =
1
2N
(qγ q˜γ)Q
f1,f2,...,fN
(N) αq
α, (A.11)
where we have used the F-term condition. This is indeed (A.4). The similar analysis for
(A.14) leads to (A.5).
A.2 From TN chiral ring
One could study the chiral ring of the R0,N from that of the TN theory. The latter has been
found in [48] to be
• Moment map operators, µA, µB , and µC , transforming in the adjoint representations
of SU(N)A, SU(N)B and SU(N)C respectively. The (I3, r) charge of them are (1, 0),
thus the dimensions are ∆ = 2.
• Q(k), where k = 1, . . . , N −1, transforming in (∧k,∧k,∧k) representations of SU(N)A×
SU(N)B × SU(N)C . These have charge (k(N−k)2 , 0).
• The Coulomb branch operators, ud,i, where d = 3, 4, . . . , N and i = 1, . . . , d − 2, with
(I3, r) = (0, 2d) and ∆ = d.
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See [49] for further investigation. There are chiral ring relations among them, for example
[48],
TrµkA = Trµ
k
B = Trµ
k
C , (A.12)
(µA)
iA
jA
QjA,iB,iC(1) = (µB)
iB
jB
QiA,jB,iC(1) = (µC)
iC
jC
QiA,iB,jC(1) , (A.13)
QiA,IB,iC(1) Q(N−1)jA,jB,iC =
N∑
l=0
vl
N−l−1∑
m=0
(µN−l−1−mA )
iA
jA
(µmB )
iB
jB
, (A.14)
1
(N−1)!Q
iA,1iB,1iC,1
(1) Q
iA,2iB,2iC,2
(1) · · ·Q
iA,N−1iB,N−1iC,N−1
(1) ǫiB,1iB,2···iB,N−1iBǫiC,1iC,2···iC,N−1iC
= Q(N−1)iAiBiC (µ
0
A)
(iA,1
jA,1
(µA)
iA,2
jA,2
(µ2A)
iA,3
jA,3
· · · (µN−2A )
iA,N−1)
jA,N−1
ǫjA,1jA,2jA,3···jA,N−1iA , (A.15)
1
(N−1)!QiA,1iB,1iC,1QiA,2iB,2iC,2 · · ·QiA,N−1iB,N−1iC,N−1ǫiB,1iB,2···iB,N−1iBǫiC,1iC,2···iC,N−1iC
= (−1) 12N(N−1)QiAiBiC (µ0A)
jA,1
(iA,1
(µA)
jA,2
iA,2
(µ2A)
jA,3
iA,3
· · · (µN−2A )
jA,N−1
iA,N−1)
ǫjA,1jA,2···jA,N−2jA,N−1iA ,(A.16)
where vl are defined by
PX(x) = det(x1− µX) =
N∑
k=0
vX,kx
N−k. (A.17)
There are also relations obtained by applying the cyclic permutation A → B → C → A to
the above relations. There should be other equations involving Q(k) with k = 2, . . . , N − 2,
however we do not know the form of the relations.
We start from these and see what happens if we close the SU(N)C puncture. If we rep-
resent the Higgsing by the partition N =
∑
k knk, the corresponding puncture is represented
by n1 = 2, and nN−2 = 1. Let us first consider the operator µC which are in the adjoint
representation of SU(N)C . This representation is decomposed into
adj→ VN−3
2
⊗ (2⊕ 2¯)⊕ V0 ⊗ (3)⊕⊕N−2k=1 Vk−1 ⊗ 1, (A.18)
where Vs is the spin-s representation of SU(2). As the components of µC , only σ3 = −j
component of each representation survives. Therefore, the moment map operator µC can be
written
µC → µN−3
2
,−N−3
2
,iTi + µ˜N−3
2
,−N−3
2
,iT˜i + µSU(2)TSU(2) + µU(1)TU(1) +
N−2∑
k=2
µk−1,−k+1Tk
=

µU(1) (ρ(σ
+))12 0 0 0 0
...
. . .
. . . 0
...
...
µN−4,−(N−4)
. . . (ρ(σ+))N−3N−2 0 0
µN−3,−(N−3) µN−4,−(N−4) . . . µU(1) µ
N−3
2
,−N−3
2
,1 µ
N−3
2
,−N−3
2
,2
µ˜
N−3
2
,−N−2
2
,1 0 . . . 0 −N−22 µU(1) + J3 J+
µ˜
N−3
2
,−N−2
2
,2 0 . . . 0 J− −N−22 µU(1) − J3

,(A.19)
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where µN−3
2
,−N−3
2
,i and µ˜N−3
2
,−N−3
2
,i are in 2 and 2¯ representations of SU(2) respectively,
and J3, J± forming µSU(2) are SU(2) moment map operators. Since the IR U(1)I3 symmetry
which is unbroken is
I3,IR = I3 − ρ(σ3), (A.20)
one can see that the operators µSU(2) and µU(1) have charge one under this. By using the
chiral ring relation (A.12), the operators µk−1,−k+1 with k = 2, . . . , N − 2 can be written in
terms of µA, µB , µSU(2), µU(1) µN−3
2
,−N−3
2
,i and µ˜N−3
2
,−N−3
2
,i.
We now then turn to the operator Q(1) or Q(N−1) in TN . Since these are in the funda-
mental or the anti-fundamental representation of SU(N)C , one needs the decomposition of
this:
N→ VN−3
2
⊗ 1⊕ V0 ⊗ 2. (A.21)
Thus, we write Q(1) as
Q(1) = Q
iA,iB
m +Q
iA,iB ,i (A.22)
where i = 1, 2 are SU(2) indices, and m = 0, 1, . . . , N − 3. The charges of QiA,iBm and QiA,iB,i
are (I3, r) = (N − 2 − m, 0), and (N−12 , 0) respectively. The similar decomposition can be
obtained from Q(N−1). Note that there are I3 = 1 operator Q
iA,iB
N−3 from Q(1) and Q¯N−3,iA,iB
from Q(N−1). These transform in (N,N) and (N¯, N¯) representation of SU(N)A × SU(N)B .
In total, we have I3 = 1 operators:
µA, µB, Q
iA,iB
N−3 , Q¯N−3,iA,iB , µU(1) (A.23)
in addition to µSU(2). These form the SU(2N) adjoint representation, thus are interpreted
as the moment map operator of SU(2N) flavor symmetry of R0,N . Furthermore, by using
(A.13), other component of QiA,iBm can be written in terms of µA, µU(1), µSU(2) and Q
iA,iB
N−3 .
Thus these are not the generators of the chiral ring.
Moreover, as discussed in [18], the relation (A.14) leads to (2.2)
µ2SU(2N) ∼ Trµ2SU(2)12N×2N . (A.24)
Let us then see the other operators Q(k), which is in the ∧k representation of SU(N)C .
We will not fully work out the Higgsing, instead just see that to each decomposition of ∧k,
there appear the representation 2 of SU(2) which multiplied by ⊗Vsi representation. The
highest spin smax =
(k−1)(N−k−1)
2 . For example, one can explicitly calculate that
∧2 → VN−3
2
⊗ 2⊕ . . . ,
∧3 → VN−4 ⊗ 2⊕ . . . , (A.25)
and so on. Since the largest spin representation has highest ρ(σ3), this gives the operator
with the smallest I3 charge, which is I3 =
N−1
2 for any k. Therefore we have operators which
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are in (∧k,∧k,2) with k = 2, 3, . . . , N − 2, with I3 = N−12 . In addition to these, there are
QiA,iB,i, Q¯iiA,iB and µN−32 ,−
N−3
2
,i, and µ˜N−3
2
,−N−3
2
,i, which are in (∧,∧,2), (∧N−1,∧N−1,2),
(1, 1,2)) and (1, 1,2)) representations respectively, with the same I3 =
N−1
2 charge. Since
∧NSU(2N) → ⊕Nk=0(∧kSU(N)A ,∧kSU(N)B ), (A.26)
all those operators become the (∧N ,2) representation of SU(2N) × SU(2). We denote this
as Q(N).
B Higher order terms for the R0,4 superconformal index
Here we give an explicit expression for the superconformal index of the R0,4 theory to O(t19).
The characters χwn denotes that of n-dimensional representation of SU(2)w symmetry, whereas
χyn is for the SU(2)1 symmetry of the Lorentz group. We turned off other flavor fugacities.
IR0,4(w) = 1 + t4
(
63
v
+
χw3
v
)
+ t6
(
−64 + v3 + 70χ
w
2
v3/2
− χw3
)
+ t7
(
64χy2
v
− v2χy2 +
χw3 χ
y
2
v
)
+ t8
(
1953
v2
+ 2v + v4 − 70χ
w
2√
v
+
63χw3
v2
+
χw5
v2
)
+ t9
(
−65χy2 +
70χw2 χ
y
2
v3/2
− χw3 χy2
)
+ t10
(
−3968
v
+ 63v2 +
3654χw2
v5/2
− 128χ
w
3
v
+
70χw4
v5/2
− χ
w
5
v
+
64χy3
v
− v2χy3 +
χw3 χ
y
3
v
)
+ t11
(
3969χy2
v2
− 61vχy2 + v4χy2 −
70χw2 χ
y
2√
v
+
128χw3 χ
y
2
v2
+
χw5 χ
y
2
v2
)
+ t12
(
2141 +
39774
v3
− 65v3 + v6 − 8134χ
w
2
v3/2
+ 66χw3 +
3717χw3
v3
+ v3χw3 −
140χw4
v3/2
+
63χw5
v3
+
χw7
v3
− 65χy3 +
70χw2 χ
y
3
v3/2
− χw3 χy3
)
+
+ t13
(
− 8128χ
y
2
v
+ 191v2χy2 − v5χy2 +
8134χw2 χ
y
2
v5/2
− 258χ
w
3 χ
y
2
v
+
140χw4 χ
y
2
v5/2
− 2χ
w
5 χ
y
2
v
+
64χy4
v
− v2χy4 +
χw3 χ
y
4
v
)
+ t14
(
− 120772
v2
+ 977v + v4 + v7 +
94752χw2
v7/2
+
4550χw2√
v
− 10035χ
w
3
v2
− vχw3 − v4χw3
+
3654χw4
v7/2
+
70χw4√
v
− 128χ
w
5
v2
+
70χw6
v7/2
− χ
w
7
v2
+
6050χy3
v2
− 125vχy3 + v4χy3
− 70χ
w
2 χ
y
3√
v
+
192χw3 χ
y
3
v2
− vχw3 χy3 +
2χw5 χ
y
3
v2
)
+ t15
(
3182χy2 +
122851χy2
v3
− 66v3χy2 − v6χy2 −
17234χw2 χ
y
2
v3/2
+ 70v3/2χw2 χ
y
2 + 133χ
w
3 χ
y
2
+
10101χw3 χ
y
2
v3
+ 2v3χw3 χ
y
2 −
280χw4 χ
y
2
v3/2
+ χw5 χ
y
2 +
128χw5 χ
y
2
v3
+
χw7 χ
y
2
v3
− 65χy4
+
70χw2 χ
y
4
v3/2
− χw3 χy4
)
+ t16
(
599570
v4
+
123638
v
− 3116v2 + 65v5 + v8 − 319718χ
w
2
v5/2
− 140√vχw2 +
119154χw3
v4
+
8395χw3
v
− v2χw3 −
11718χw4
v5/2
+
3717χw5
v4
+
65χw5
v
+ v2χw5 −
140χw6
v5/2
+
63χw7
v4
+
χw9
v4
− 12289χ
y
3
v
+ 256v2χy3 − v5χy3 +
12684χw2 χ
y
3
v5/2
− 70√vχw2 χy3 −
388χw3 χ
y
3
v
+ v2χw3 χ
y
3
+
210χw4 χ
y
3
v5/2
− 3χ
w
5 χ
y
3
v
+
64χy5
v
− v2χy5 +
χw3 χ
y
5
v
)
+ t17
(
− 374744χ
y
2
v2
+ 7934vχy2 − 127v4χy2 + v7χy2 +
324268χw2 χ
y
2
v7/2
+
9310χw2 χ
y
2√
v
− 27095χ
w
3 χ
y
2
v2
+ 59vχw3 χ
y
2 − 2v4χw3 χy2 +
11788χw4 χ
y
2
v7/2
+
140χw4 χ
y
2√
v
− 321χ
w
5 χ
y
2
v2
− vχw5 χy2 +
140χw6 χ
y
2
v7/2
− 2χ
w
7 χ
y
2
v2
+
8066χy4
v2
− 189vχy4 + 2v4χy4
− 70χ
w
2 χ
y
4√
v
+
257χw3 χ
y
4
v2
− 2vχw3 χy4 +
2χw5 χ
y
4
v2
)
+ t18
(
− 38573 − 2379151
v3
+ 2989v3 − 66v6 + v9 + 1631264χ
w
2
v9/2
+
365050χw2
v3/2
+ 140v3/2χw2
− 2203χw3 −
444555χw3
v3
+
119448χw4
v9/2
+
12544χw4
v3/2
+ χw5 −
11799χw5
v3
− v3χw5+
+
3654χw6
v9/2
+
70χw6
v3/2
− 128χ
w
7
v3
+
70χw8
v9/2
− χ
w
9
v3
+ 1485χy3 +
252274χy3
v3
− 4v3χy3
− 2v6χy3 −
26404χw2 χ
y
3
v3/2
+ 140v3/2χw2 χ
y
3 + 138χ
w
3 χ
y
3 +
18699χw3 χ
y
3
v3
+ 3v3χw3 χ
y
3
− 420χ
w
4 χ
y
3
v3/2
+ χw5 χ
y
3 +
256χw5 χ
y
3
v3
+
2χw7 χ
y
3
v3
− 65χy5 +
70χw2 χ
y
5
v3/2
− χw3 χy5
)
+O(t19)
C Higher order terms for the E7 superconformal index
Here we give an explicit expression for the superconformal index of the E7 theory with the
flavor fugacities turned off:
IE7 = 1 +
133t4
v
− 134t6 + 134t
7χy2
v
+ t8
(
7371
v2
+ v + v4
)
+ t9
(−135− v3)χy2
+ t10
(
−16148
v
+ v2 +
134χy3
v
)
+ t11
(
16149
v2
+ v + v4
)
χy2
– 19 –
+ t12
(
8910 +
238602
v3
− v3 + (−135− v3)χy3)+ t13((−34103v + v2
)
χy2 +
134χy4
v
)
+ t14
(
−810502
v2
− 134v − v4 + v7 +
(
25193
v2
+ v + v4
)
χy3
)
+ t15
((
18222 +
819413
v3
+ 133v3 + v6
)
χy2 +
(−135− v3)χy4)
+ t16
(
5248750
v4
+
944354
v
− 133v2 + 59v5 + v8 +
(
−52192
v
− 132v2 − v5
)
χy3 +
134χy5
v
)
+ t17
((
−2744244
v2
− 136v − 132v4 − v7
)
χy2 +
(
34104
v2
+ v + v4
)
χy4
)
+ t18
(
− 381096 − 23571439
v3
+ 1685v3 − 58v6 + v9 +
(
27401 +
1799756
v3
+ 335v3 + v6
)
χy3
+
(−135− v3)χy5
)
+ t19
((
24534016
v4
+
3097067
v
− 3719v2 − 190v5 + v8
)
χy2 +
(
−70282
v
− 266v2 + v5
)
χy4 +
134χy6
v
)
+O(t20)
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